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AN EVALUATION OF THE 1973 SURVEY 
OF DOCTORAL SCIENTISTS AND ENGINEERS 



The 1973 Survey of Doctoral Scientists and Engineers in the United 
States (SDSE) was the first of a plannecl^ series of biennial surveys. 
The sampling base for the SDSE was the Comprehensive Roster of Doctoral 
Scientists, and Engineers* hereafter referred to as the Comprehensive 
Roster (CR) . The Comprehensive Roster consists of information on 
scientists from the Doctorate Records File, a- file containing names 
and information on individuals who received Ph.D.'s from U.S. univer- 
sities from 1920 to the present 1 Supplemental sources were used to 
secure names'^ of foreign Ph.D.'s cuid nonscience Ph.p.'s in science and 
engineerTH? jobs in the U.S. The results of the first^survey were 
published in 1974? ' ' ^ ' 



The preseht st-udy attempts to: 1) examine the survey for evidence 
of bias arising from nonre^onse, and 2) point out. some strengths and 



weaknesses in the SDSE results so they can be used more effectively for 
manpower s t ud i e s 



^ Tb^ word "scientist" will be used to refer to physical, life, and 

social scientists as well as mathematicians and engineers. * 

ft 

^ Doctoral Scientists and Engineers in the United States', 1973 Profile 
National Academy of Sciences, 'March 1974. p Q 
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To accomplish these goals, the • following ' analyses were done: 

• An^analys^s of the employment status and salary rei|Oi*ted in the 
J , several waves of the surt^ey. 

• A comparison of specific SDSE results with independent studies 
carried, out by selected scientific ^societies. 

'. ■ ■ 

CONCLUSIONS 

I, The several successive mailings in* the survey £0 nonrespondents 
resulted in essentially similar estimates-of the distribution of 

. doctoral scientists and engineers in .the U.S. by sex, employment 
status, type of employer, ecnd salary, suggesting, although 
perhaps not proving, that the nonresponse p.n the survey probably 
had no appreciable effect on the accuracy of these estimates. 

* ' . ^- - 

II. The SDSE gives an estimate of the number of U.S. science and 

♦ 

engineering doctorate recipients who were awarded their degrees 
as of July 1, 1972, and who were employed in^he various segments 

• *" V 

of the U.S. scientific community as of Spring 1973. 

If the size of the total scientific: labor f oi c e " fo r Spring ' 
'1973 is required, one would have to include those Ph.D. *s awarded 
degrees between July 1, 1972, and the survey date, 
yi. The SQSE probably linderestimates the number ol^f oreign.^Pi^D. ' s 
employed in science in. the U.S. by 25 percent to 40 i>ercent 

(2,500 to 4,500 Ph.D.'s). Most of this* under-represerjtation is 

• , \ ^ • • ' 

accounted for by Ph.D. * s ' granted after 1964., Most of^ these 

I . . 

Ph^D.'s appear to have postdoctoral appointments. 
IV. In general, the results of the SDSE are in agreement with several 
surveys conducted by the^ professional societies and indicate that 



the SDSE is. an -accurate and reliable measure of population char- 
acteristics. 

A. The SDSE results for all broad fields and for those V^^^e 
fields of science with well defined boundaries, such as 
astronomy, give accurate profiles of manpower distributions. 

B. The SDSE results for nuclear physics are not in ^ood agree- 
ment with American Institute of Physics (AlP^data. Nuclear 
physics is an example of a field with poorly defined 
boundaries' resulting • in substantial ambiguities in field - 
identification. Since the SDSE examines all f ield^Sv^ simwil- 
taneously, it yields more' complete data on manpojfer mobility 
between overlapping fields. ^ 

C. The results of the SDSE for e$timat^r)^^aculty by rank in 

I 

Ph.D. -granting institutions are highly reliable. 
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1954 to 1970? In 197 



Introduction 

The. National Reg .steJ- of Scientific and, Technical Personnel, here- 
after referred to as, :he :^egister, was a survey of the U.S. scientific 
'cpmmunity and was maiptaii^ed by the National Science Foundation from 

NS:^ replaced ' the Register with three manpower 
surveys: The National Sajnple conducted by. the Census Bureau, .the New 
'Entrants Surveys condjucte^ by UCLA', and the SDSE. 

The' 1973 SDSE, bhsed^ on a sample from the Comprehensive Roster, 

I 

was 'carried out m tne Spiring of 197 3. It differed from the Register 



surveys in the following' ways ! 
• The SDSE excijudec 



r: 



• The Doctorat 



non-Ph.D. scien€dsts, but included engineer- 
ing doctorat^ hojders and an increased pumber of . doctorates in 
the social -and life sciences. ^ , 

Repords File of the National Research Council was 
used as a pqpulajtion source for 'the CR, thus assuring that the 

■ I I • ' " ' • • 

universe of lU.S.j Ph.D.'s in the CR was essentaally complete. 
Supplemental soiirces such as the Register, American Men and 
Women of ScjLencfe , The Na,tional Faculty Directory f college 

r * ■ ■ ■ . ^- ■ ■ 

catalogs, professional societies, science and engineering 
departments, and alumni offices wer;e used ^to secure information 
on foreign and nonscience Ph.D.'s working in science and 

r 

engineering f iplds. 

r 



ERIC 



The American Science Manpower Series , based on the National Register 
*of Scientific and Technical Personnel, was published by the National 
Science Foundation' fcr the periods 1954, 1956-58, 1962, 1964, 1966,* 
1968, and 1970. ' 

' ' 5 
N 

\ 
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• • A Stratified sampled of about 20 percent of the doctoral popula- 
tion fifom the CR was surveyed. • * 



Survey Procedures 

The Comprehensive Roster (CR) of 272,^4 doctoral scientists and 
engineers was compiled from tl^ Doctorate Records File (DRF) as well as 
from other available sources. The DRF contains data on all persons 
who, from 1920 to the present, earned a doctorate (Ph.D. or equivalent) 
at a U.S. university. It consists'of ove^ 472>000 individual records. 
Both the CR and the DRF are maintained by the Commission on ^uirikn 
Resources;- therefore, without violating confidentiality of records, it ^ 
was possible to secure bio^raiphical information for/ a high percentage 
of the Ph.I>. scientists and engineers who were awarded degrees by U.S.. 
universities between 1930 and June 197 2. The actual population figure 
for individuals working in science o r e ngineering with foreign Ph.D,*s. 
and nonscience Ph.D. 's was not known, but was estimated to be a rather 
small percentage of the total U.S. doctorate population for each group. 

A' sample of 59,086 individuals was selected from the Corpprehensive 
Roster.. The sample was stratified by tieLd^, year ctf'Ph.D^, sex, 
doctoral institution size, and category of Ph.D. (U . S . ^scienc§, U.S. 
iscience, o^ foreigr\) . The sampling ratios were approximately 20 



nons 

percent for the pi^ixw^ipal groups, with sampling rates 'ranging from 11 
' percent for the largest^ells to 100 percent for some of the smallest 
^ cells including women, nonscience Ph.D.^s or foreign Ph.D.'s^. 



^ See Appendix A for a list of the stratified fine-field £:ategories. 

/ 

^. See Appendix B for the population/sample stratification figures. 



In March 1973 t:he SDSE questionnaires were mailed to approximately 
59,000 scientisbp and engineers. .Three follow-up mailings to non- 
respondents were—conducted in the months of May, August, and October 
of 1973. The number of survey responses as of November . 26, 1973f was 
42,456; in addition, 1,561 persons in the sample were found to be ^ 
deceased. Thus, i)iformation about 44,017 individuals was collected, 
yielding response rates of 74.5 percent vof the total sample and 79.0 
percent of those contacted. 

Bias of Nonre'sponse 

When, as in this stj^ey, there is a series of mailings to che 

sample, each mailing being addressed to those members^ or the sample 

that did not respond to previous mailings, a customeiry method oi 

examining the effect of nonresponse is to compare the estimates of 

population characteristics that would- have been made from the several 

^. . . ▼ 

w^ves of mailings. 

Appendix C displays the distribut^ion.of doctoral scientists and 
engineers in the U.S. by sex and employment status (both unweighted 
sample' nambers and weighted to estimate population totals) for each of 
the, four waves of mailing ^su^^ for the whole set of responses. The 
percentages shown (labelle'd ^'V") are abased on th^ weighted nuinjpers. 
It should be noted that although, in view of the sample sizes invoiced, 
the differences are not likely to have arisen from chance alone (that 
is, that they are statistically significant), it is apparent jha^ the 



if)^r 

(that is, they do not appear significant in 'the less technical sense). 



distributions given by the sev^al wav^s do not diitpkr substantially 
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For example, for mal^is the pi ©portion employed full-time xn science is 
shown as 85.8 percent fo^ the first wave and as 81.8 percent for the 
second wave, based on 23,778 responses in* the first wave and 5,166 
responses in the second wave. ^Even ignoring the effects of stratifica-v 
tion in the selection of the sample and treating the resuLts* as if they 

arose from simple random samples of these sizes, the standard error of 

\ 

0 " 

the difference the two proportions is only about 0.6 percent,. or 

only/ about 1/7 of the* difference observed. For females, ,the standard 

r n ^ ' 

error af^ the difference between the same two proportions is less than. 

-f * * • 

1/3 of ' the difference observed. Thus, the data hint that nonresponse 

may have produced a slight over-estimate of the proportion of scientist 

who are employed full-time in science. Nevertheless, the differences ^ 

among the waves are small from a substantive poinj: of view. 

'Appendix gives the di^tritjution by' sex S^id typfe of employer." 

Again, the differences .among the waves are small, with a hint that the 
^ *' 

/ ^ 

proportion not employed may have been under-estimated slightly as 'a 
result of nonresponse, 

^' ^ppendix E shows the estimated distribution of annual salaries of 
doctoral scientists. and Engineers , employed full-time, by sex . ^ Table JI 
gives the percentage distribi:\;tions, based on the sample responses that 
reported salary. Once more, it appears th^t the distributions for the 
several waves are very similar, with no evidence that nonresponse has 

■"a ^ 

affecttiJ the estimates appreoiably. ^ * 

The response rates as a function of region of employment, Roos^- 
Andersen rating, B.A. to Ph.D. time lapse^, fine fields of Ph.D., and 
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. ' TABLE I , 

ESTIMATED PERCENTAGE DiSTRIBUTION 'OR ANNUAL SALARY. BY SEX' 



Sex and 
Annual Salary 


r 

* 


- 


Wave 


• 




■ All ■ 


Ist 


2nd 


3rd 




Both sexes / 




<j 








"• Less than $5000 


0.3' 


0.3^ 


0.^ 


0.3 


■0.5 


$5000-9993 


0.-8 " 


0.7 




•0^6 


0.1 


$10000-14999 


10.4 


10.4 


10.9 


9.6 


6.1 


$15000-19999 


33.^2 


33.2 


32.8. 


33.6 ' 


37.4 . 


$20000-24999 


2 8. '5 


28.6 


27.7 


28.4 


31.9 


$25000-29999 


14.3 


14.3 


14.6 


14.0 


• 12.6 


$30000-34999 ' 


7.0 


6.9 


'7.4 


7.0 


6.4 


$35000-39999 


3.1 


3.2 


2.8 


3.2 




$40000-44999 


1.1 


1.1 


1.0 


1.1 


2,3 






U. H 






u • u 


$50000 or mbre 


0.9 


0.8 


0.9 




0.2 


Median. Salary 


'$20,887 


$20,894 


$20,817 


$'20 ; 986 


$20,876 


^MalQ , 




> 
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Less than $5000 


• 

0.2 


0.2 


0.3 


0.2 


0.5 


$5000-9999 L 


0.6 


0.6 


1.0 


* 0.6 


0.0 


• $10000--14999 


9.5 


9.5 


10.0, 


8.6 


4.9 


$15000-19999 


32.5 


32.6 


31.9 


33.1 


' 37.1 


$2000.0-24999 


29.0 


' 29.3 . 


28.3 


'2J8.8 


32.4 


^ $25000-29999 


14.8 


14.8 


. 15.3 


14.3 ■ 


12.9 


$30000-34^99 


7.3 




7.8 


7.4 


6.8, 


$35000-39999 * 
$40000-44999 ' 


3.3 


3.4 ' 


3.0 


3.4 


0 c 
l,b 


1.1 


1 i'] 


1.0 


1.2 


2. .5 


$459P0-49999 , 


0.4 


0.4 


0.4 


, 0.7 


0.0 


$506Qli;j»r^m5l?^ 


0.9 ■ 


I 0.9 


1.0 


1.7" 


Q.? ' 


, * Median ^Salary 


$21,165 . 


$21,167 


$21,130 


$21,253 


$21,098. 


Female 








- 




Less than $5000 


''0.9 


0.8 


1.3 


1.2 


.0.0 


45000-9999 


2.8 


"3.1 


2.6 


0.6 




. $1000QrA^999 ' 


23.2 - 


23.8 


22.1 


22.5 


■ 23»2 


$15000/19999 


42.4 


42.9 


43.8 


39.8 


40. l< 


' $20000^24999. 


J19.7 


19.4 


20.0 


23.3 


24.6 


$25000-29999 , 


6.6 


6.6 


5.5 


10.0 


9.2 


$30000-34999 


2.4 


2.4 - 


2.8 


2.2 


0.0 


$35000-t39999 


0. 6 


0.6 


1.0 


0.4 


0,0 


$40000-44999 


0.3 , 


0.3 


0.2 


OyO 


. 0.0 . 


$45600-49999 . 


0.0 


0.0 


0.0 , 


6.0 


0.0 


$50000 or .more 


^ 0.1 • - 


, 0.0 


0.7 


0.0 


0.0 

t 


Median Salary 


$17,619 


$17,551 


$17,696 


$18,173 


$17,967 
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\ 

the purvey .stratification criteria were reviewed, and in general were 
found to vary/by not more than five to ten percent* Appendix B gives 



the respohse rates for Jdhe stratification criteria, and additiona^l 
information on the response rates for the other groups can be made 
available on request. 

There ii^ay be a small bias due to those not contacted because 
current addresses were not available (5.7% of the sample) in the^first 
wave of the mailing-. A study of nonresponse bias, including this 
groupT is planned for early 1977. This study will address itself to 
mdny of the conclusions reached in this report with, respect to the 
ijffects of bias due to nonresponse. \ 



Science Employed Population . f 

A count of the number employed in various fields is an important 
statistic from the purvey. It is necessary, however, to^note .ambi- 
guities in the definitions of empJ.oVment ar\d .\^nemployment and in the 
suitability of .the categories themsel'ves . . For example, the timing of 
the survey plays an important role in determining the validity of 
data of transient groups such as' postdoctorates . 

In the 1973 Profile^ the estimated number .employed^n each broa4 
field of science as of Spring 1973 was summarized; these numbers plus 
the Spring- i972 figures are given in Table II. The numbers show the 
employed science population for 197^ to be less than that for 1972,. 
which is not correct. The 1973 results omitted all Ph.D.*s entering 



^ Doctoral Scientists and Engineers in the United States-1973 Profile 
National Academy of Sciences, Washington, D.C., March 1974, p. 5. 
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the scientific labor market between July 1, 1972, and the survey date 
in 1973/ and a crude estimate of that omission is about 50 percent of 
the FY 1973 Ph.D. output of 19,800 scientists and engineers; that is, 
the population of emplo;/ed scientists actually increased by roughly 3.5 
percent, if no allowanc.e is made for losses ^by death or change of 
occupation. 



TABLE II 



4. 

SCIENCE EMPLOYED 197^ and 


197 3 




SDSE 


SDSE 




1972 " 


1973 


Mathematics ^ 


15,298 


15,104 


Physics 


17,825 


17,029 


Chemistry 


28,8§2 


27,836 


Earth Science 


10,048', 


10,289 


Engineering 


34,309 


34,550 


Bioscience 


56,929 


56,763 


Psychology . 


24,907 


24,598 


Social Science 


26,456 


26,182 


TOTAL 


v' 214,624 


^12,351 



Foreign Ph.D.'s and Postdoctorates 

\ 

Foreign doctorates are under-represented in the Comprehensive 
Roster, particularly those earning Ph. D . * s ^af ter about 196^.- The 
ratio of forei^ to U.S. Ph.D.'s in the sample as a function of Ph.D. 



year is given in Appendix F, 



It is worth commenting here that the SDSE asked those surveyed 
about their employment at the time they answered the survey. The 
mean date for all *resppndents was the middle to 'end of April. 



The postdoctoral populaVon is a transient population and, as such, 



is poorly defined. The SDSe! used. a broad definition for postdbctorates 

(including 'fellowsht(.p, traineeship, research associateship, e^c), yet 

the ^survey results ate fewer postdoctorates than the NSF 1973 . 

survey of academia in which "postdoctorate" was more sharply 4efin^. 

The NSF survey® of graduate departments in the Fall of 1972, and 

a^ain in the F^ll of 197 3, reported qonsideraWy more postdoctoral 

\ 

appointments in each field than does the SDSE (Table III). Also, the 

197 3 American Institute of Physics' sUrvey showed a ^>ostdoctoral popu- 

* 

lation of about 1,900? approximately ^30 percent more than the NSF 
figure,, and more than twice the SDSE number. However, government 
laboratories, industries ,* and various nonprofit. institutions have 
si^bstantial numbers of pos'tdoctoral appointees in physics, chemistry, 
and bioscience. Thus, the discrepancies between the SDSE results and 
th\e*true postdoctoral populatiori are likely to be even greater than 
implied in Table III. 

To compare survey results of postdoctoral population, one needs 
to examine how and when the surveys were conducted". The NSF sufvey of- 
Academia is sent out in the Fall and answered, by department heads (NSF 
results for 1972 and 1973 are give^yin Table 'jll). 

The AIP survey, sent in the Spring of 1973, interrogated mhny 
physicists (Ph.D.^s and non-Ph. D. * s) , and included those who took 
postdoctoral, positions up to the survey time.^T^e AIP results for 



^ Graduate Student Support and Manpower Resources in Graduate Science 
•Education, ^ 1971, 1972, 1973, laSF. 
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TABLE III 





POSTDOCTORAL POPULATIONS 


ACCORD I 


NG to' various sources 




s 

1 • 


% 


Math 


Physics 

Plus 
Astron. 


Ch(^m/ 


Earfh 


Enar. 


Bioscience 


Psych. 


Soc. 

Scit 


Total 
Science 
Ph.D. 


*^DSE Survey of 1973* 

1. J^arch 1973 
> 2. March 1972 




pa 
92 
155 


912 
1176 


1415 
1826 


i44 

/l95 • 


218 
311 


2543 
3369 


262 
480 


210 
217 


5919 
7795 


Recent Fh.D. ' s 

3., One-half the total 

Postdoc Expected 
iri 1973 C DRF Data ) 
4. Lines 3 + 1 


57 
-149 


357 
1269 


456 1 
1871 / 


/ \ 

76 
220 


. 152 
53/ 


814-988| 
3531' 


151 
413 


85 
355 


• 2322 
_ 8341 


NSF Graduate Science 
Education Seriest 
lotais in all Gradu- 
ate Departments. 

5. Fall 1973 - Total 

6. Fall 197 2 - Total 

J 


r 145 

228 


1387 
. 1536 


2413 
2445 


323 
361 


97 5 
920 


% 

5549-10520+ 
47^9- 7225 


V 

^ 190 
489 


404 
395 


L1386-16357 
L1103-13599 


AIP 1973 Survey 
7. In Academia 

— 1 


1425 

IQOO 


/ ^ 


1 — 









* The SDSE Survey asked for eroployment information for March 1972 as ^ell as for March 1973. A post- 
doctoral appointment was not clearly defined, *but included explicitly "fellowship, traineesliip, 
research associateship, etc." ' 



+ A Postdoctoral and/or Research Associat^/^s defined fully using definitions from The Invisible 
University . An explicit criterion is full-time in research, '^ithout academic rank. 

+ Lower number excludes clinical postdoctorates. 



academia compare well withN:h9se of NSF; each claiming that in Spring 
1973 about 1,400-1, 500* Ph.D. 'sNwere employed in academia as post- 
doct?orates in physics. ' , , 

The SqSE f igurC for physics, given in Table III, is 912 post- 
doctorates in March 1973. This includes those Ph.D.'s awarded degrees 
prior to July »1, 19*72. To be accurately compared with other surveys, 
this figure must be increased by the number of July 1972-March 1973 



Ph.D.*s .who took postdoctorat^s in physics prior to March 1973. A 
reasonably accurate figure for comparison with* the other suiryeys listed 
is 1,269 (912+ 357) postdoctorates in physics (357 is half the'number 
of Ph.D.'s indicated on the DRF questionnaire that they expected 
to accept 'postdoctprate appointments in 1973). ^ 

The remaining discrepancy in these figures may be due to the 
omission of large numbers of postdoctoXl scientists and engineers 
with foreign doctorates,. This conclMsioh is strengthened by the 
k/owledge that^the 1973 SDSE only records 160 foreign Ph^D.^^s in a 
postdoctoral population of 6,000. A three percent f oreign^Ph. D. : 
component must -be contrasted with the figxires reported in The 
Invisible Uni^ersity ^ that indicated 42 percent of all postdoctoral 
appointees in academia in 1966 were foreign citizen^ with foreign 



Ph.D.'s. • ' 



* In summary, the following conclusions are made: 



• In 1974 there were at least 11,300 and piobably fiearer 14,000 



^ The Invisible University , Postdoctoral Education in the United 
' States^ National Academy of Sciences, 1969. 

¥9 . . ■ 



postdo^tor^tej? in science or engineering in the U.S. 

• At least 25 percent and qui^e possibly 40 percent of this 
number>Jield foreign Ph.D.'s.* 



^ • The SDSE survey' underestimates the postdoctoral population by 
inadequately covering the foreign Ph.D.'s. 



The Nonscience Ph.D. *s 

Approximately four percent of all science employed Ph.D.'s in the 

U.S. hold nonscience doctorates. An examination oS* the SDSE and DRF 
^ • * 

questionnaires for about 10 percent of the stratified sample of this 

group revfeals that most of this group (between 75 percent,^and 95 

percent) have at least one, and more often two, science degrees (B.S. 

and/or M.S.) and a Ph.D. in a nonscience field. Forty percent of- the 

Ph.D. 's are in the field of education; another 10 percent are in 

business administration. At least 75 percent of tihe nonscience ^ 

Ph.D. 's are teaching in the field of their "minor amd cannot righ1;ly be 

considered field switches. * 

'Thff 'population of nonscience Ph.D. 's in science jobs is poorly 

defined. The classification itself is often a statement of personal 

^attitude. We do not ki)ow whether the universe is the 8,000 indicated 

by the survey}^ or twice that number. But, since* this group is pre- 

dominately in education where it is visible and accessible, it is. * 

likely that representation in/thfe sUrvey is reasonably complete. 
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See Appendix G. 
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^ Unemployment - • ' 

> *■ * 

* Are the unemployment rates biased? In particular, is there a 

f 

« significant omission* from the SDSE .response for those unemployed and 
seeking employment? • ^ 

' Surveys similar to the SDSE give similar unemployment statp.stics. 
'For ex^ple, the American Chemical §ociety .(ACS) reported an urtemploy- 
ment rate of 1.5 pi^rcent for Ph.D. chemists^ whereas the SDSE reports 
1.7>^ercent. $he American* Institute of ' ?hysics* (AIP) ^-eported a 1.2 
percent unemployment rate ''^f or Ph.D. physicists F the SDSE a 1.5 percent 
rate, , ^ ^ 

Comparison with Other Surveys ♦ ' ^ * 

Several scientific societies carried out studies of their member- 
ships in 1972-73. A few were seleptedr for compari^^n with the SDSE 
Xi'.e; , chemistry .(ACS) , psychology (APA) , aod physics (AIP)). 
< * A? American Chemical Society Survey ' . , 

The 1973 Report of Chemists* Salaries and Employment States , 



X 



published' in August 1973 by the American Chemical, Society (ACS), ^ 
provides information on basic annual salary ^nd total prof essio^nal 
income. The SDSE asked for^basic ai^ual salary only. The results of 
the two surveys ' (Figure 1) were compared where median annual salaries 



n 1973 Report of Chemists' Salaries and Employment^ Status ,^ American 
Chemical Society. 

12 ..^ First Look at the Register," B. Porter,^ S. Barisch, R. , Sears, 
Physics Today , April 1974. ' 



See Footnote 11. \ 
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FIGURE 1 



^ SALARIES OF EMPLOYED PH.D. CHEMISTS 

1^ Analytical 
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for doctoral chemists in four fine fields were given as a ^function of 
years of experience. The results are qu44^ 'similar although the ACS 
consistently reported lower median salaries, ^ 

The ACS surveyed 25*'percent (13,600) of its members (Ph.D. 's^ and. 
non-Ph.D. 's) for its survey, while th^SDSE surveyed an 18 percent 
(7,900) sample o§ P.h.D. chqmistrs. Responses were r^eived from 573 
analytic, 431 inorganic, 1,526 organic, and 882 physical chemists in 
the ACS survey of its members. Corresponding figures for Ph.D. 's in 
the SDSE were 36^, 681, 1,833, and 1,347, The disparity in numbers 
leads one to credit the discrepancy to^ the biases inherent in a survey 
confined to society members rather than a sample of the total ^pula- 
tionV or to Vthe difference in survey samples. ACS included both Ph.D. 
and non-Ph.D. chemists in its suj^vey; . whereas, SDSE included only 
Ph.D.t's. In particular, it is suspected 'thatilffie response to thp ACS 
survey under-represented industry where salaries are considerably ^ 
higher . 

B. American Psychologicjil Association Survey 

< 

The American Psychological Association (APA) conducted a 
survey ^f its membership in 1972 for the purpose of updating its 
biographical directory., A summary of the findings were published by 
the APA Clearing riouse for Information on Psychology's M^npowe^!^ 
Although the *SDSE and APA surveys were conducted one year apart, it is 
meaniWful to gompare the employment distribution of doctorates among 



0 



1^ 1972 Survey ^ of Psychologists in the U.S. and Canada/ American- 
Psychological Association. 

^ . • . ' -IB ' / 

^3 • ' I 



the subfields of psychology ^nce such distributions change slcJwly and 

». * * * 

do not depend much on the total number surveyed (see Table IV) . The 

/ 

SDSE results are in excellent agreement with those from APA. 
C. ^ Americctn Institute of Physics Survey 

In February 1973 the Amerid^n Institute of Physics (AIP) 
surveyed all known physicists, not just its membership. Extensive use 
was made o^the ^National Register of Scientific and Technical Personnel; 
the Comprehensive Roster was not used. The response rate for doctorates 
was estimated, to be approximately 85 percent. The survey questionnaire, 
was similar to that ''used in the SDSE and comparisons may give some 
indication of the reliability of the SDSE, particularly for £ivie field ' 
analysis. 

A compariso^n^f the employment figures in the fine fields of 
physics is given in Table V where data represents^ numbers ot respomient$ 
without scaling up to taJce account of the nonresponding population 
(i.e., the SDSE estimates poptiiation figures vand the AIP survey gives 
"^only, the number of respondent*) . There are substantfial differences 
between the surveys but two important conclusions should be noted. 
Both surveys yield similar results for each fine field and for the 
sum of. all fields. One difference in the pojpulations of fine fields 
resuXti^ from the AIP's use of a more extensive list of fine field 
classifications. AIP did not have a category called "Other," whereas 
the SDSE did. Furthermore, the AIP identified th^rists explicitly; 
the SDSf did not. 
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c • TABLE IV 



^ ' EMPLOYMENT .^BFIEIJ) DISimBtrT^ 

OF THE AMERICAN PSYCHOLOGICAL ASSOCIATION 


• / . 


APA Data (1972) % 


SDSE* {I973) 


General 


1.4 


4.0 


Systems 






Experimental i 


9.^1 


10.0 


j 

Physiological | 

! 

Compositive/Animal t 


2.4 
0.6 


4.2 
1.0 


4 

De ve lopmen t a 1 

Social ' V 


4.8 
6.3 


4.7 

\ 

\ 

6.5 


personality 


1.8 


1.5 


Psychometrics 




2.0 


Educational 


^ 7.7 


7.0 


< 

Engineering 


0.9 


. 


Industrial/Organizational 


6.1 


6.0 


Clinical 
Coimnunity 


36.5 1 


f 

33.8 


Coxinseling 


11.2 


j 8.8 


School 


4.3 




Other ' 

— . — t — ^ 


2.& 


6.5 

f 


1 

TOTAL NUMBER . 


18,558 


24,602 


* The SDSE does not list all the 


fields listed by the 


APA. 


- / ^ V. 
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Frequently, the ^roBlem 6f field identification^^ is trouble- 
some in' physics, a field which is known for its *«inerging science 
(i.e., biophysics, nuclear engineering, medical physics, geophysics). 
A general observation is that the surveys give equivalent results for 
well defined fields (astronomy)', but compare poorly for fields, such 
as nuclea^ physics, which are npt easily categorized. To obviate this 
problem, data based on field of the Ph.D, :rather than field identifi-^ 
cation was used for comparisons of the employment subfield 
distribution. 

The^ final comparisons in this subsection give the distribution 
among types, of employers for -those employed in physics (Table VI). 
The differences in Table VI are undoubtiedly due to the discrepancies 

^ in deciding who is an employed-physicist. In particular, the SDSE 
results are based on the 17,000 employed in traditional areas of 
physics while the AIP results are based on 19,600 employed in both 
traditional and border areas, such as* electronics. * The differences ^ 
between the percentages are due to the hefeivy concentration of the 

■ border fields in the industrial , septor . 

An interesting definitional (and sociological) problem is 
observed for the Federally Funded R&D Laboratories (FFR&D) . These 
federally funded laboratories are operated by universities, industries/ 

— ^ — ■ ' ■■ ' 

*The National Science Foundation has \used field of identification as 
the basis of its classification system. Field of identification is 
' defined,, for those employed in science or engineering positions 
.(including postdoctoral appointees), as the field of employment 
and, for call others (including those unemployed, th6se retired, 
housewives/^ those not reporting), as the field of doctorate. 

' ' . 22'^ 



Frequently, the ^roBlem 6f ^ield identification^^ is trouble- 
some in physics, a field which is known for its <=emerging science 
(i.e., biophysics, nuclear engineering, medical physics, geophysircs). 
A general observation is that the surveys give equivalent results for 
well defined fields (astronomy)', but compare poorly for fields, such 
as nucleaf physics, which are ngt easily categorized. To obviate this 
problem, data based on field of the Ph.D. :rather than field identifi-^- 
cation was used for comparisons of the employment subfield 
distribution. 

The, final comparisons in this subjection give the distribution 
among types, of employers for -those employed in physics (Table VI). 
The differences in Table VI are undoubtiedly due to the discrepancies 
in deciding who is an employed-physicist. In particular, the SDSE 
results are based on the 17,000 employed in traditional areas of 
physics while the AIP results are based on 19,600 employed in both 

traditional and border areas, such as' electronics . - The differences ^ 

If 

between the percentages are due to the he^vy concentration of the 
- border fields in the industrial, sector . 

An interesting definitional (and sociological) problem is 
observed for the Federally Funded R&D Laboratories (FFR&D) . These 
federally funded laboratories are operated by universities, industries,* 



*The National Science Foundation has ^sed field of identification as 
the basis of its classification system. Field of identification is 
' defined,> for those employed in science or engineering positions 
.(including postdoctoral appointees), as the field of employment 
and, f or «2kLl others (including those unemployed, th6se retired, 
housewives/^ those not reporting), as the field of doctorate. 



nonprofit organisations, and government. On the SDSE questionnaire, 
the ambiguity i^ characterizing the type of employer is illustrate by 
the fact that 41 percent of those working in university-operated FFR&D 
V^^laboratories answer that they are employed .by a university, 33 percent 
indicate they are employed by government, and 25 percent report they 
are employed by a noriprofit organization. ^ 



TABLE VI 



DISTRIBUTIONS AMONG TYPES OF EMPLOYER 
FOR doctorates' EMPLOYER IN PHYSICS OR ASTRONOMY, 
A COMPARISON OF THE 1973 SDSE AND AIP SURVEYS 


Type of Employer 


SDSE 


AIP 


Universities and Colleges 

Industry* 

Government t 

FFR&D 

Junior College and 

Secondary School 
Nonprofit 


53.6% 
20.7% 
11.6% 
11.3% 

i;3% 

1,2% . 


50^9% 
22.4% 
. 10.6% 
, 11.7% 

1.4% 
3.1"% 


Total 'Number Employed 


17,000 


19,600 

* 


* Includes self-employed. 






, t Includes federal, state, other government, land 

military and government-run Natio;:^al Laboratories 



Fine Fields of Physics 

A. Astronomy and Astrophysics 

flfeTfi^ld of astronomy (including astrophysics) is reasonably 
well defined; there is little difficulty in determining if this is an 
individual's principal field. Therefore, it is not surprising that the 
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SDSE results show considerable agreement with those ot the 1973 AIP 
survey. ' ' 

In Table VII t^ two surveys are compared according to various 

categories of training and employment. The degree of-agreement between 
« 

the two svirveys is excellent. 



TABLE VII 



I 



ASTRONOMY 

COMPARISON PF AIP 1973 AND SDSE 1973 



Number of Astronomy l*ti.D. ' s 

Number of Astronomy Ph.D.'S/ 
working in Astronomy ^ 

Number Employed in Astronomy 

Astronomy Trained, working in 
Astronomy 

Not Astronomy Trained/ working 
in Astronomy 

, Physics Ph.D. 
Nonphysics Ph.D. 

Astronomy Trained, workir^g in' 
Physics and other non- 
Astronomy fields 

Physics 
Other Science 
Nonscience 



AIP/0.85* 



1,335 



1,041 



1,.545 

/ 

i,093t 



452 



291 



SDSE 



1,400 

1,054 
1,623 

. 1,054 

569 

446 

123 

265 

112 
109 
' 44 



* The best estimate for the AIP survey response rate is 
0.859. 

t Includes non-Ph. D . astronomy-trained . ^ 

\' 
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B. ' Nuclear Physics 

Nuclear physics represents a subfield whiph overlaps with 
other fields of physios, as well as chemistry Vi^ngineering, and 
medicine-biology. The discrepancy betwe ef r L' h^'^ DSE and AIP results 

7 - 

for nuclear physics irg^'abte' V are larger than for any other tradi- 

tional fine field of physics. 

The number of scientists employed as nuclear physicists is 

1,288 according to the SDSE and 1,583 according to the AIP. The SDSE 
1 

^ survey undoubtedly underestimates the number of nuclear physicists, 
but the main difference appears to be due to different classifications. 

Compcirison with an Academic Census 

' All of the surveys discussed in this report have either been used 
to examine the*internarl consis€ency of the SDSE or to compare SDSE 
'results with those of other surveys. It is possible,- indeed highly ^ 
probable, that the compar<sd surveys are similarly biased', ^There is, 
however, one type of data which may pfoVide a benchmark,, the Directorjf 
of Physics Faculties published by, AIP. ^Phe Directory lists faculty 
ranks €or every university in the country. 

In Table VIII a comparison between* the SDSE and the census count 
is made by faculty rank for Ph.D. -granting physics and astronomy 
departments only. It is assumed that essentially all faculty ih Ph.D.- 
granting^physics/astronomy departments hold doctorate degrees. The 
only significant difference is for the rank of professor but the 
difference of about 150 prof essors -is^ explained by the^ 100-200 
professors emeritus who are still employed and are, therefore, listed 

25 ^ 
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in the SDSE^ survey but are not included in the tabulations of the 
' / * 

Direct;ofy. 

TABIiE VIII . ' 



'^KQ\^lJrL IN PH.D.--GRAOTING 
PHYSICS AND ASTRONOMY DEPARTMENTS 
1972-73 

\A COMPARISON OF THE AIP CENSUS 
WITH THE RESULTS FROM THE 1973 SDSE SURVEY 



** * 


Number of Faculty by Rank 
in U.S. Ph.D. -Granting Departments 




Prof. 


Assoc . 


Asst. 


Inst. 


Total 


AIP Directory of Physics and 
Astronomy Faculties, 1972-73*"^ 


2,298 


1,414 


,1,116 


90 


4,918 


1973 SDSE 'Purvey! 


2,445 


1,408 


1,194 


. 80 


5,127 


•AIP - SDSE 

AIP ^ 


-6.4±2% 


+0.4±3% 


-7±3% 


11±11% 


-4+1.5% 



* Faculties in 203 departments awarding a Ph'.D. in physics or 
astronomy at 162 separate campuses. 

.t Excludes emeritus, adjoint, visiting, and research professors? 

f Counts an estimated 100 employed emeritus professors. 

§ The error here is based solely on the SDSE respondent <j:a;te j^aken 
to be 80 percent) and> sample size. The AIP numbers are assumed 
to have no statistical errors. 
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The close agrefement^in the absolute numbers for physics fatuities 
in Table VIII lend support to the reliability of the. SDSE in measuring 
the popi^lation of all sciende faculties in Ph.D.-gratnting institutions. 
Excellent results are expected\ioce academic manpower contains few of 
the elements that lead to biases; e.g., recent foreign Ph.D.'s, 1973 
Ph.D.'s,^ or uncertain definitions. 
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APPENDICES 
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APPENDIX A * • 

FINE FIELD STRATA FOR PH.D.'S GRANTED IN THE U.s/ SINCE 1958 



Mathematics 



Biosciences 



Algebra, Analysis 
Probabil ity , Computing , 

Operations Research/ 

Applied 
Other ' 

Physics 

Elementary Particles ^ 
Nuclear Structure 
Solid State 
Other 

Chemistry > 

Inorgamic ^ 
Organic 
Physical 
Other 

Earth Sciences * 
Engineer ij:ig . 

Civil 
^ Chemical 
Electrical, Electronics 
Mechanical , Mechanics 
Other 



^ Agriculture 
Medipal 

Anatomy, Cytology 

Physiology 
Biochemistry 
Microbiology, Genetics 
Zoology , Entomology ^ 
Other 

Psychology^ 

Clinical ' 
. Experimental, Comparative 
Physiological 
Other 

Social Sciences 

Anthropology, Sociolo^ 
• Economics, Econometrics 
^Politiccil "Science, 
y International Relations 
Ott>er 
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APPENDIX B 
POPULATION, SAMPLE AND STRATIFICATION 



Total 

Field of Ph.D./Einployinent 
Mathem^ttics 
Physics/ Astronomy 
Chemistry 
Earth Sciences 
Engineering 
Biosciences 
Psychology 
Social Sciences 
Non sciences/Unknown 

Year of Ph.D. 
CY1930-35 
CY1936-41 
ai942-45 / 
CY1946-49 
CY1950-S^ 
CY1954-57^ 
'CY1958-FY61 
FY1962-63 
FY1964-65 
FY1966-e7 
FV1968-69 
FY1970-71 
FY1972 
Unknown 

Category of Ph.D. 
U.S. Science 
U.S. Nonscience 
Foreign 

'size of Ph.D. Institutions 



Doctoral 
Roster 
Total* 

^72,234 



\ 



252,190 
• 9,669 
10,375 



Total 
Sample 

59,086 



Seunple 
Total 
% 

21.7 



Response V^ceased 
42,456 1,561 





A ACiQ 




27. 


7 


V 3,^ 


O J 




D , 1 J? 




20. 


8 




1 no 

1 




/ , yu / 




18. 


3 


D, O JU 


202 




1 QQA 




23. 


3 




ol 


JO, 310 






16. 


5 


*i , O J J 


y / 








24. 


8 




** /o 




7 , 128 


A 


^23. 


0 


^ nQA 


1 Q7 


*iU, ZOO 


Q ^ A'i 

O , 14^ 


20.2 






1,297 , 


92^ 




71. 


1 


653 


15 


9^927 


2,393 




24. 


1 


1,302 


426 


12;25< 


2,787 




22. 


7 


' 1,777 


334 


6,501 


1,^73 




27. 


3 


1,187 


129 


10,088 


2,356 




23. 


4 


1,639 


123 


21,770 


4,266 




19. 


6 


3,056 


151 


24,920 






19. 


5 


3,603 


104 


26,039 


5,733 




22. 


0 


4,126 


110 


17,711 


4,695 




26. 


5 


3,410 


69 


22,481 


5,488 




24. 


4 


3,977 


36 


27,529 


6,244 




22 


7 


4,566 


33 


33,401 


6,978 




20. 


9 


4,999 


23 


39,371 


7,481 




19. 


0 


5,652 


15 


19,774. 


3,699 




18. 


7 


2,975 


5 


465 


346 




74. 


4 


187 


3 



48,870 
5,010 
5,206 



19.4 
51.8 
50.2 



25,016 
4,060 
3,380 



1,423 
81 
57 



Less them 


50 




Vl5,190 


6,615 


43 


5 


4,708 


232 


50 to 299 






98,404 


18,479 


18 


8 


i3,248 


524 


More than 


299 




138,596 


23", 776 


17 


2 


17,060 


667 


Unclassified 




20,044 


10^,2^6 


51 


0 


7,440 


1^ 


Sex 


















Male 






248,653 


47,675 


19 


2 


34,472 


1,210 


FenaXe , 






23,581 


11,411 


48 


4 


7,984 


351 




> 

















Nonresponse t 
11,683 



966 
1,087 
1,460 

315 
1,306 
3,044 
1,489 
1,856 

160 



390 
467 

• 334 
430 
783 
884 

1,252 
996 

1,155 
.1/285 
'l,509 

1,475 
617 
106 



9,916 
729 
1,038 



1,^54 
3,842 
4,720 
1,767 

y 

9,369 
2,314 



Not^ 
Contacted F 



3,386 



194 

273 
415 

93 
326 
1,201 
358 
432 

94 



275 
209 
123 
164 
276 
556 
245 
220 
320 
300 
447 
339 
102 
50 



2,515 
140 
7 31 



865 
1,329 
871 



2,624 
762 



% Not 
Contacte^i 

5.7 



4. 

5. 
5. 
4. 
5. 
1 . 
5. 
5. 
10. 



11.5%. 

7.5 
6.9 
7.0 
6.5 
5.3 
4^3 ' 
4.7 
.8 
.8 
.4 
.5 
.8 
.5 



5. 
5. 
6. 
4. 
2. 
14. 



5.1 
2.8 
14.0 



4.9 
4.9 
5.6 
8.5 



5.5 
6.7 



* Figures include those deceased aind those Sm^^o^d in foreign countries* apd hence exceed the total population figures 
reported in other tables iErom the 1973 ProfMLe^Report. 

t Includes those to whom survey forms we're mailed and not returned as well as those who indicated their reluctance, to 
participate in the survey. ^ 

t Includes those who were members of the sample but for whom no current addresses could 'be found. 

p * > - 

§ Size determined by the number of doctorates granted by an institution during a given 'time period (cohort). 
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APPENDIX C . , 

NUMBER OF DOCTdRAL SCIENTISTS "AND ENGINEERS IN THE U.S. 

BY SEX,r EMPLOYMENT STATUS, AND RESPONSE GROUP - f 

TOTAL BOTH SEXES 







1973^ Survey Response 


Group 








Total 














Respon- 


1st 


2nd 


3rd 


4th' 


1973 Emplpyment Status 




dents 


Form 


Forxn 


Form 


Form 


Total All 


N 


38/235 


29/112 


6/488 


2/199 


436 


1, 


WN 


244/919 


187/048 


41/061 ' 


13,936 


2,874 




V 


100.0 


100.0 
f 


100^0 


100.0 


100.0 


Employed Full-Time 


N , 


30/655 


23/665 


4/9^82 


1/682 


326 


Science , 


WN 


202/432 


156/578 ' 


32,550 


11/061 


2/243 




V 


82. V 


83.7 


79. 3 


79*4 


78. '0 


Employed Full--Time 


N 


* 1/661 


^ 1/223 


312 • 


103 * 


23 


Non science 


WN 


11/177 


8/124 


2/215 


685 


^ 153 




V 


4. 6 


4. 3 


♦ 5.4 


4.9 


5.3 


Employed Part-Time 


N 


1,369 


l/'OOO 


259 


95 


15 


Science 


WN 


^/420 


4/604 


'1/219 


509 


«8 


C 


V 


2.6 


. '-k 


3 . 0 


3.7 


3.1 


Employed Part-Time 


N 


149 


111 


29 


8 


1 


Nonscience 


WN 


760 


'547 


155 


53 


5 




V 




. 3 


. 4 


.4 


12 


Postdoctoral ^ 


N 


1/018 


785 


192 


38 


3 


Appointment 


WN 


5/958* 


4/604 


r/136 


191 


27 




V' 


2.4 


2.5. 


2. a 


1.4 


.9 


Unemployed 


N 


508 


333 


127 


^ \ 43 


5 


Seeking Employment 


WN 


2/643 


l/.707^ 


712 


209 


15 




V 


1.1- 


.9 


1.7 


1.5 


;5 


Unemployed 




""38 8 


*■ 

260 


89V 


28 


11 


Not Seeking Employment 


WN 


0 1/477 


926 


392 


116 


43 


• 


V 


.6 


,5 


1.0 * 


.8 




Retired 


N 


1/115 


791 


. 208 


87 


29 


* 


• WN 


6/266 


4/'445 


1/136 


507 


178 




V 


2.6 


' 2.4 


2.8 


3.6 


6.2 



29 



35 



(2) 



APPEl^DIX C 



NUMBER t)F DOCTORAL SCIENTISTS AND ENGINEERS IN THE U-S, 
BY SEX, EMPLOYMENT STATUS; Ai^D RESPONSE GROUP 
\ TOTAL BOTH SEXES (Continued) 







197 


3 >Survey 


Response 


Group 








Total 














Respon- 


Ist^ 


2nd 


3rd 


4th 


1973 Employment Status 


If 


dents 


Form 


Form 


Form 


Form 


Other 


N 


435 


^ 295 


106 


28 


6 




WN 


2,380 


1,643 ^ 


568 


148 


21- 




V 


1.0 


.9 


1.4 


1.1 


' .7 


No Report 


N 


937 


649 


' 184 „ 


' 87 


17 


WN 


5,406 


3,870 


978 


'457 


101 




V 


2,2 


si2-l 


2.4 


, 3;3 


3.5 


















"I 













N - Number of cases 

WN- Weighted number of cases 

V - Vertical pefctl^age " * 



\ 




4 



(3) 



APPENDIX C 



NUMBER OF DOCTORAL 


SCIENTISTS AND ENGINEERS IN THE ths^'"^ 




BY SEX, EMPliOYMENT: 


STATUS , 


AND RESPONSE GROUP ;^ 








MALE 














1973 Survey Response 


Group 








Total 






Jf'd 








Respon- 


1st 


zna 


4tn 


1973 Employment Status 




dents 


Form y 


Form 


Form 


Form 


Total All 


N 


31,029 


23,^78 


5,166 


1,737 


348 




WN 


223 , 559 


171, 467 


37 , 083 


12, 515 


2, 594 




V 


1 nn n 

^ \J\J m \J 


1 nn n 


1 nn n 


100.0 


100.0 


Employed Full-Time 


N 


26,23! 


20,328 


4,206 


1,413 


284 




WIN 


189,763 


147,052 


30, 319 


in T7 

lU , Z / D 


2,117 




V 


OA O 

84. 8 


85 . 8 


81 , 8 


82.1 


81.6 








M > 








Employed Full-Time 


N 


1,314 


967' 


249 


81 


17 


Nonscience 


WN 


10,141 


7,374 


2, 013 


619 


135 




V 


4.5 


4.3 


5.4 


4.9 


5.2 


Employed Part-Time 


N 


580 


424 


106 


44 


6 


Science • ^ . 


WN 


3,903 


2,797 


728 


316 


62 




V 


1.7 


1.6 


2.0 


2.5 


2.4 


Employed Part-Time 


N 


71 


49 


L6 


5 


1 


Nonsci^ce 


WN 


539 


371 


-119 , 


44 


5 




V 


. 2 


.2 


. 3 


.4 


.2 


Postdoctoral 


N 


726 


560 


143 


20 


-3 


Appointment 


WN 


5,058 


•3,909 


976 


146 


^ 27 






2.3 


2.3 ' 


2.6 


1.2 


1.^ 


'Unemployed 


N 


254 


165 


69 


' la- 


2 


Seeking Employment 


WN 


1,940 


1,262 


541 


131- 


6 




V 


.9 


.7 


1.5 


1.0 


.2 


Unemployed 


N 


85 


51 


22 


9 


. ^ 3 


Not Seeking Employment 


WN 


591 


326 


172 


72 


21 




V 


:3 


.2 


.5 


.6 


.8 


'Retired 


N 


.817 


580 


154 


65 


\ 18 




WN 


5,241 


3,760 


94^ 


412 


7125 




V 


2.3 


2.2 


2.5 


313 


4.8 



I 



31 

37 



(4) 



APPENDIX C 



NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS IN THE U.S. 
BY SEX, EMPLOYMENT STATUS, AND RESPONSE GROUP 
MALE (Continued) 







l973 


Survey 


Response 


Group 








TotaL 














Respon- 


1st 


2nd 


3rd 


4th 


1973 Employment Status 




dents 


Form 


Form 


Form 


Form 


Other 


N 


-^276 


179 


74 


21 


2 




^ WN 


1,874 


1,263^' 


470 


130 






V 


.8 


.7 


1.3 


1.0 


.4 


No Report 


N 


67 5 


475 


127 


61 


12 




WN 


4,609 


3,353 


801 


370 


85 




V 


2.1 


2.0 


2.2 


3.0 


3.3 



i 





32 



1 



38 



\ 

(5) 



APPENDIX C * 



NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS IN THE U'.S. 
BY SEX, EMPLOYMENT STATUS, AND RESPONSE GROUEk 

FEMALE ^ 



t 

1973 Employment Status 




197 3 


Survey Response 


Group 




Total 
Respon- 
dents 


1st 
Form 


2nd 
Form 


3rd - 
Form ' 


4th 
Form 


Total All 


N 


" 7,206 


5,334 


1, 322 


462 


88 


• 


WN 


21,260 


15,581 


3,978 


1,421 


280 




V 


100.0 


100.0 


100.0 


100. 0 


100. 0 


Employed Full-Time 


N 


^,424 


3,337 


776 


269 


42 


Science 


WN 


12,669 


9,526 


2,231 


786 


126 




V 


59. 6 


61. 1 


56.1 


55. 3 


45.0 


Employed Full^-Time 


N 


347 


256 


63 ' 


22 


6 


Non science * 


WN 


1,036 


750 


202 . 


66 


18 




V 


4. 9 


4.8 


5.1 


4;6 


6.4 


Employed Part-Time 


N 


789 


576 


153 


51 


9 


Science 


WN 


2,517 


1,807 


491 


193 


26 




V 


11.8 


11. 6 


12.3 


13.6 


9. 3 


Employed Part-Time 


"N 


78 


62 


13 


3 


r 


Nonscience 


WN 


221 


176 


36 


9 


*"■ — — 




V 


1 . 0 


1.1 


.9' 


. 6 






N 


292 


225, 


49 






Appointment 


WN 


900 


695 


160 


' 45 






V 


4.2 


4.5 


4.0 


3.2 




Unemployed 


N 


25^4 


168 


58 


25 


, 3 


Seeking Employment 


WN 


703 ^ 


..-^45 


171 


78 


. ^ 9 




V 


3.3 


2.9 


4.3 


5.5 


3.2 


Unemployed 


N 


303 


209 


67 


19 


8 


Not Seeking Employment 


WN 


886 


. 600 


220 


44 


22 




V 


4.2 


3.9- 


5.5 


3.1 


7.9 


Retir^^r:^' 


N 


298 


211 


54 


22 


11 




WN 


1,025 


685 


192 


95 


"53 




V 


4.8 


4.4 


4.8 


6.7 


18.9 



4 

33 



39 

t 



(6) 



APPENDIX C 



NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS IN THE U.S. 
BY sex/ EMPLOYMENT STATUS, AND RESPONSE GROUP 
' FEMALE '(Continued)' 



197 3 Survey Response Group 



19'^^Employinent Status 



Total 
Respon- 
dents 



l^t 



2nd ^ 
Form' 



3rd " 4th 
Form Form 



Other 

No Report 



N 

WN 

V 

WN 

V 



159\ 
506 3 
2.4 

^262 
797 
3.7 



116 


32 ' 




* 4 


380 


. 98 


18 


^ 10 


^4 \ 


2.S 


1.3^ 


3^ 


IT^C 


^ 57 


26 


5 


517 


177 


87/ 


16 


3.3 ' 


^ 4.4 


^ 6.1 


5.7 




34. 



APPEN01X D 





SCIENTISTS 


AND ENGINEERS IN THE U.S. 




BY SEX, TYPE 


OF EMPLOYER^ 


AND RESPONSE GROUP 




« 


ft 


TOTAL BOTH 


&EXES 












1973 Survey: Response C?J^oup 








Total 














Re spon- 


1st 


2nc/ 


3rd 


4th 


lype or Employer 




dejits 


Form 


Form 


Form 


Fprm 


Total All Types 


N 


38,235 


29,112 


^ 6,488 


2 , r99 


436 




WN 


244/927 


187,050 


41,065 13,936 


2,876 




V 


lOO, 0 


100, 0 


100.0 


100,0 


100.0 


Business/Industry 


N 


6,601 


5,181 


1,030 


321 


by 




WN 


50,024 


39, 201 


7,856 


2,409 


558 




V 


20. 4 


21.0 


19.1 


17.3 


19.4 


Educational Institution 


N 


21,463 


16,343 


3,642 


1,249 


229 




WN 


TOO c no 


100, 994 


22,369 


7,875 


1,455 




V 




54. 0 


54.5 


56.5 


50.6 


4 Yr. College/University , 


N 


^516 


15,620 


3,475 


1,202 


219 




WN 


128, 095 


97, 470 


21, 597* 


7', 623 . 


1,405 


• 


V 




52 , 1 


52.6 


54.7^ 


48. 9 


Junior College 


N 


597 


456 


101 


35 






WN 


3, 061 


2,366 


465 


■ 210 


. -20 


- 


V 


1.'2 


1.3 


1.1 


1.5 


.7 


Elementary/Secondary 


N 


350 


267 


66 < 


12 


. 5 


' School 


WN 


1,5*37 


1,158 


307 


42 


30 




V 


.6 


,6 


.7 


.3 


1.0 


Hospital and Clinic 


N 


. 996 


767 


156 


,66 


7 




WN 


5,713 


4,425 


865 


386 


37 




V 


2.3 


2.4 


2.1 


2.8 


1.3 


Ngnprofit Organization 


N 


1,164 


913 


186 


56 


9 




WN 


7,854 


6,144 


1,262 


378 


70 




V 

t 


3.2 


3.3 


3.1 


y2.7 


2.4 


'Federal Government 


N 


2,608 


2,097 


376 1^ 


109 


26 




WN 


17,641 


14,193 


2,580 ' 


680 


188 




V 


7,2 


7.6 


6.3 


4.9 


6.5 



35 



41 



(2) 



APPENDIX D 



NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS IN THE U.S. 
BY SEX, TYPE OF EMPLOYER, AND RESPONSE GROUP 



Type of Employer 



^Military/Commissioned 
Corps 



State Government 



Other Government/ 
International Agency 



B0T9 


SEXES' 


(Continued) 










1973 Survey Response Group 




[ 


^Total 












Res^n- 


1st 


2nd^ 


3rd ^ 


4th 




dent^-N 


Form 


Form 


Form 


Form 


N 


272 


219 


43 


8 . 


2 


WN 


1,984 


1,606 


309 


48 


21 


V 


.8 


.9 


.8 


.3 


.7 


N 


414 


319 


70 


24 


X 


WN 


2,597 


2,062 


396 




6 


V 


1.1 


X.l 


1.0 




.2 








-r 






N ' 


214 


156 


47 


8 


3 


WN 


l',323 


953 


285 , 


^ 54 


31 


V 


.5 


.5 


71 


.4 


1.1 



Other 


N 




530 




378 


105 • 


35^ 


12 






WN 


3 


,390 


2, 


410 


654 


230 


96 






V 




1.4 




1.3 


1.6 * 


1.7 


3.3 




Not Employed ^ 


N 


3 


,383 


2, 


328 


» 

714 


273 


68 






WN^ 


18 


,172 


12, 


592 


3,786 


' 1,436 


358 




V 




7.4 




6.7 


9.2 


10.3 


12.4 




No Report 


N 




590 




411 


119 


50 


UO 






WN 


3 


,536 


2, 


470 


703 


307 


56 





ERIC 



N - Number of cases 

WN - Weighted number of cases 

V - Vertical percentage 



36 

42 



APPENDIX D 

NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS IN THE U.S. 
BY SEXy TYPE OF EMPLOYER, AND RESPONSE GROUP 

MALE 



• 

Type of Employer 






197 3 Survey Response Group 




Total 
Respon- 
dents 


1st 
Form 


2nd 
Form 


3rd 
Form 


4th 
Form 






31 


,029 


23,778 


5,166 


1,737 






WN 


223 


,664 


171,469 


37,085 


12,515 


2,595 




V 


100.0 


100.0 


100.0 


100.0 


100.0 




M 


6 


^261 


4,926 


969 


298 


vj O 




WN 


49 


.132 


38,530 


7,701 


2,345 


556 


* 


V 




22. 0 


22.5 


20.8 


18.7 


21.4 






17 


,187 


13,096 


2,908 


999 


184 


WN 


120 


434 


91,731 


20,237 


7,136 


1,330 




V 




53 . 8 


53,5 


54.6 


57 ;o 


51.3 




M 


16 


,634 


12,676 


2,813 


967^ 


1 7ft 




WN 


116 


,903 


89,019 


19,662 


6,934 


1,288 




V 




52.3 


51.-^ 


53.0/ 


55.4 


49.6 


Junior College 






387 


296 


60 


38 






WN 


2 


,477 


1,935 


352 


174 


16 


• 


V 




1.1 


1.1 


.9 


1.4 


.6 


Elem§ptary/Secondary 


N 




166 


124\ 


35 


4 


3 


School 


WN 


1 


,054 


777 


223 


28 


26 




V 




.5 


.5 


.6 


.2 


' 1.0 


Hospital and Clinic 


N 




678 


542 


90 


40 


6 




WN 


4 


,542 


3,623 


610' 


276 


33 




V 




2.0 


2.1 


. 1.6 


2.2 


1.3 


Nonprofit Organization 


N 




933 


742 


145 


40 


6 




WN 


7 


,130 


5,621 


1,122 


'330 


57 




V 




3.2 


3.3 


3.0 


2.6 


2.2 


Federal Government 


N 


2 


,292 


1,847 


330 


92 


23 




WN 


16 


/791 


13,525 


2,455 ' 


633^ 


178 




V 




7.5 


7.9 


6.6 


5.1 


6.9 



37 




(4) 



APPENDIX D 

NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS THE U.S- 
BY SEX,. ^ TYPE OF »EMP^YER, AND RESPONSE GROUP 
- MAI£ (Continued) 



Type of EmpXoyer 





1973 Survey Response Group 






Total 












Respon- 


1st ' 


2nd 


3r<i 


4th 




dents 


Form 


Form 


Form 


Form 


N 


262 


2il 


42 


7 


2 


WN 


1,962 


1,587 


307 


47 


21 


V 


.9 


.9 


.8 


.4 


. 8 


N 


330 


260 


53 


17 





WN 


' *2,319 


1,849 


357 


113 





V 

o 


1.0 


la 


1.0 


.9' 




N 


153 


110 


34 


6 


3 


WN 


1,124 


806 


240 


47 


31 


V 


/5 


.5 


.6 


.4 


^ 1.2 


N 


386 


280 


, . 69 


26 


11 


WN 


2,945 


2,096 


552 


209 


88 


V 


- 1..3 


1.2 


; 1.5 


1.7 


3.4 


N 


2,107 


1,450 


^ 446 


174 


37 


WN 


14,255 


9,965 


2,928 


1,114 


248 


V 


6.4 


^ 5. a 


7.9 


8.9 


9.6 


N 


i. 

440 




80 


38 


8 


WN 


3,030 


2,136 


576 


265 


53 



Military/Commissioned 
Corps 



State Government 



Other Government/ 
International Agency 



Other 



Not Employed 



No Report 



38 



44 




4 




APPENDIX 


D 








NUMBER OF DOCTORAL 


SCIENTISTS AND ENGINEERS IN THE U-S. 




BY SEX, TYPE 


OF EMPLOYER, 


AND RESPONSE GROUP 










FEMALE 














1973 Survey Response 


ox \J 








Total 










• 




Respon- 


1st 


2nd 


3rd 


4th 


Type of Employer 




dents 


Form 


Form 


Form 


Form 


TotaG. All Types 


N 


7,206 


5,334 


1,322 


\ 462 


88 




WN 


21,263 


15,581 


3,980^ 


1,421 


281 


/ 


V 


100.0 


100.0 


100.0 


100.0 


,100.0 


Business/Industry 


N 


340' 


255 


J61 


23 






WN 


892 


'671 


155 


64 


2 


> 


y 


4.2 


4.3 


3.9 


4.5 


.7 


Educational Institution 


N 


4,276 


3,247 


734 


250 


45 




WN 


12,259 


9,263 


2,132 


739 


125 


• 


y 


57 . 7 


59.^5 


53.6 


52.0 


44.5 


4 Yr. CoOege/University 


N' 


3,882 


2,944 


. 662 


235 


41 


WN 


11,192 


8,451 


1,935 


689 


117 




y 


52.6 


54.2 


48.6 


48.5 ' 


41.6 


Junior College 


N 


> 210 


- 160 ' 


41 


7 


2 




WN 


584 


451 


113 


36 


4 




V 


2.7 


2.8 


2.8 


2.5 


1.4 


Elanentary/Secondary 


N 


184 


143 


31 


8 


2 


* School 


WN 


483 


381 


84 


-^14' 


* 4 




V 


2.3 


2.4 


2.1 


1.0 


1.4 


Hospital and Clinic 


N 


318 


225 


66 


26 


1 




WN 


1,17a 


802 


255 


110 


4 




V 


5.5 


5.1 


6.4 


7.7 


1.4 


Nonprofit Organization 


N 


231 


171 


41 


16 


3 




WN 


724 


523 


140 


48 


13 




V 


3.4 


3.4 


3.5 


3.4 


4.^ 


Federal Government 


N 


316 


250 


46 




3 


« 


WN 


850 


668 


125 


47 


10 




V 


4.0 


4.3 


'3.1 


3.3 


3.6 



39. 

4.5 



' • ^ ^ APPENDIX' D 

NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS IN THE, U.S. 
V BY SEX,, TYPE OF EMPLOYER, AND RESPONSE GROUP 

FEMALE (Continued) 



Type of Employer 



Military /Commissioned 
Corps 



State Government 



£^ Other Government/ 

International Agency 



Other 

Not Employed 
No Report 





1973 Suirvey Response Group 






Total 












Respon- 


1st 


2nd 


3rd 


4th 




dents 


Form 


Form 


Form 


Form 




10 


8 


I 


1 




WN 


22 , 


19 


2 


1 





V 


.1 


.1 


.1 


.r 




N 


84 


59 


17 


7 


1 


WN 


• 278 


. 213 


39 


20 


6 


V 


1.3 


' 1 . 4 


1.0 


1.4 > 


2.1 


N 


61 


46 


13 


2 




*WN 


199 


147 


45 


7 




V 


.9 


.9 


1.1 


.5^ 




N 


144 


98 


3^ 


9^ 


y , 1 


WN 


445 


314 


102 


21 


8 


V 


2.1 


2.0 


2.6 


1.5 


2.8 




1,276 


878 


268 


99 


31 


WN 


3,917 


2,627 


858 


322 


110 


V 


18.4 ' 


16.9 


21.6 


22.7 


39.1 


N 


150 


97 


39 


.\2 


2 


WN 


506 


334 


127 


42 


3 






r 














* • 































a- 



ERLC 



40 



46 



\ 



APPENDIX E 



MEDIAN ANNUAL SALARIES OF DOCTORAL SCIENTISTS AND ENGINEERS 
PULL-FIME EMPLOYED IN THE U.S. BY SE3{ AND RESPONSE GROUP 

TOTAL BOTH SEXES 



1973 Survey Response Group 



1973 Salary 




Total 
Respon- 
dents 


1st 
Form 


2nd 
Form 


3ra 
Form 


4tn 
Form 


Less than $5,000 


N 


109 


76 


24 


8 


1 




WN 


565 


398 


126 ' 


31 


10 


$5,000-9,999 


N 


289 


217 


59 


11 


2 




WN 


1,543 


1,115 


361 


64 


3 


$10,000-14,999 


N 


3,315 


2,567 


548 


177 


23 




WN 


20,353 


15,744 


3,426 


1,049 


134 


$15,000-19,999 


N 


9,936 


7 ,657 


1, 594 


563 


122 




WN 


65,196 


50,406 


10,310 


3,661 


819 


$20,000-24,999 


N 


8| 374 


6, 488 


1, 31v 




y D 




WN 


55,977 


43,466 


8,722 


. 3 , 090 


699 


$25,000-29,999 


N 


4,114 


3,189 


670 


2l3 






WN 


28,114 


21,729 


4,587 


1,521 


277 


$30,000-34, 999 


N, 


1,997 


1, 528 


339 


* 113 


1 / 




WN 


13,684 . 


. 10,444 


2,339 


' 761 


140 


$35,000-39,999 


N 


m A 

914 


710 


143 


31 






WN 


6,172 


4,878 


894 


347 


53 


$40,000-44,999 


N 


^0 


222 


A ^ 

42 


18 


8 




WN 


2,123 


1,647 


305 


120 


51 


$45,000-49, 999 


N 


lUb 




1 A 








WN 


820 


643 


106 


71 




Greater them $50,000 ♦ 


N 


238 


172 


42 


' 23 


1 




WN 


1,744 


1,270 


2.94 


175 


5 


Not Reported 


N 


2,634^ 


1,979 


500 


125 


30 




WN 


17,322 


12,962 


3,298 


856 


206 


Total Full-Time Employed 


N 


32,316 


24^888 ' 


5,294 


1,785 


* 349 




WN 


213,613 


164^,702 


34,768 


11/746 


2,397 


Median 




20,887 


20,894 


20,817 


20, '986 


20,876 
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APPENDIX E 



? 



median' annual salaries of doctoral scientists and engineers * 
full-time employed in the u.s. by sex and response group 

MALE 







1973 Survey Response 


Group 








Total 














Respon- 


1st 


2na 


3rd 


4th 


1973 Salary 




dents 


Form 


Form 


Form 


Form 


Less than $5,000 J 


N 






ifi 


3 


1 




WN 


450 


322 


97 


oi 
21 


lU 


$5,^000-9,999 


N 


lob 


izu 


ft 


8 







WN 


1,184 


822 


. 303 






$10,000-14,999 


N 


2 , z 


\ 

1 , /OO 


'5ft 1 
Jol 


115 


15 




WN 
* 


17,413 


13,513 


2,934 


oOD 


lUl 


$15,000-19,999 


N 


Q HQ! 


o , Z / u 




449 


101 




WN 


59,810 


•46,380 


9,333 




/ ol 


$20,000-24,999 


N 




D , olo 




410 


84 




WN 


53,481 


41,642 


8,275 


o onn 
2 , rUU 


004 


$25,000-29,999" 


N 






f;9i 


191 


36 


• 


WN 


27,272 


21,105 


4,464 


1 , 4 or 


204 


$30,000-34,999 


N 


1, d9o 


1 /I R o 


j22 


107 


17 




WN 


13,375 


10,215 


2,277 


•7/10 

74J 


AC\ 

14U 


$35,000-39,999 


N 




AO 0 
07 2 




50 


10 




WN 


. 6,093 


4/825, 


871 


J44 




$40,000-44,99^ 


N 




213 


41 


18 


8 




WN 


2,089 


1,618 


300 


1 on 

• i2y 


Dl 


$45,000-49', 999 


N 


1U4 


ol 


±4 









WN 


817 


640 


106 


•7 1 
/I 




J* 

Greater than $50,000 


N 


234^ 


171 


39 


23 


1 




WN 


1,728 


1,269 


279 


175 


5 


Not Reported 


N 


2,258 


1^691 


428 


111 


28 




WN 


16,191 


12,074 


3,094 


• 820 


203 


Total Full-Time Employed 


N 


" 27,545 - 


21,295 


4,455 ' 


1,494 


301 


WN 


199,903 


154,425 


32,333 


10,893 


*^ 


Median 




21,165 


21,167 


21,130 


21,253 


21,098 
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APPENDIX E 



MEDIAN ANNUAL SALAR^PS OF DOCTORAL SCIENTISTS AND ENGINEERS 
FULL-TIME EMPLOYED IN THE U.S. BY SEX AND RESPONSE GROUP 

FEMALE 

1973 Survey Response Group 



1973 Salary 



Total 
Respon- 
dents 



1st 
Form 



2nd 
Form 



3rd 
Form 



4th* 
Form 



Less than $5,000 

$5,000-9,999 

$10,000-14,999 

$15,000-19,999 

$20,000-24,999 
r 

$25,000-$29,999 
$30 ,'000-34, 999 



N 

WN 

N 

WN 

N 

WN 
N 

WN 
N 

WN 
N 

WN 

N' 
WN 



50 
115 

123 
359 

1,036 
2,940 

1,845 
5,386 

908 
2,496 

290 
842 

99 
309 



35 
76 

97 
293 

^799 
2,231 

1,387 
4,026 

670 
1,824 

213 
624 

76 
229 



10 
29 

. .21 
58 

167 
492 

323 
977 

165 
447 

49 
123 

17 
62 



5 

3 
5 

62 
184 

114 
325 

62 
190 

24 
82 

6 
18 



^'2 
3 

8 
33 

21 
58 

11 
35 

4 

13 



$35,000-39,999 % 



$40,000-44,999 



N 

WN 
N 

WN 



30 
79 

8 
34 



18 
53 

7 

29 



11 
23 

1 
5 



1 
3 



$45,000-49,999 



Greater than $50,000 



Not Reported 



Total Full-Time Einployed 



Median 



N 

WN 
N 

WN 
N 

WN 
N 

WN 



2 

3 
» 

4 

16 

376 
1,131 

4,771 
13,710. 

17,619 

43 



2 
3 

1 
1 

298 
888 

3,593 
10,277 



3 
15 

72 
204 

839 
2,435 



14 
. 36 

291 
853 



2 
3 

48 
145 



17,551 17,696 18,173 17,967 
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APPENDIX F 

FOREIGN PH.D./O'-S. 1PH.D. RATIO IN THE 1973 SAMPLR^ 





A 


B 


c 


Year of Ph.D. i 


U.S. Ph.D. 

in Sample 


Foreign Ph.D. 
in Sample 


Foreign/U.S. 


1930-35 ^ 


2030 


< 

363 ' 


.18 


1936-41 


2416 • 


371 


.15 


1942-45 


1552 


221 


.14. 


1946-49 


• 2032 


324 


.16 


1950-53 


3806 


460 


•.•12 


1954-57 


4333 


514 ' 


.12 


1958-61 


5130 


603 


.12 


1962-63 


4243 


452 


/ • 11 


1964-65 ' 


4987 


DOi 


1 n 
. xu 


1966-67 . 


. 5737 ' 


507 


.09 






412 f 


.06 


1970-71 


7358 


123" 


.02 


1972 ^ 


3690 .f* 


* 9 ,; 


<.01 


Unknown 




> 346 


T- 










Total 


53880 ' 


5206^ 


.10. 



























> - 






* 
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' APPENDIX G 

U.S. NONSCIENCE PH/D.'S EMPLOYED IN SCIENCE IN 1973 







Total 


U.S. Nonscience Ph.D. 's 


Ph.D. Year 




Science-Employed 


Number 


Percent 


Pre^l962 




79,471 


2,768 


3.5 


1962 




6,832 


344 


5. 0 


1963 




7,810 


269 


3.4 


1964 




8,915 


426 


4.8 ■ I 


1965 




9,723 


488 


5.0 


1966 




11,050 


.601 


5.4 


1967 \ 


\ ' 


11,857 


550 


4.6 


1968 


13,346 


627 


4.7 


1969 




14,905 


570 


3.8 


1970 




15,688 


599 


3.8 


1971 




16,507 


487 


3.0 


1972 




16,221 


40 




UnJcnovm 




76 






TOTAL 


J 

212,401 


7,769 


3.7 



1 

45 

51 



